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n£T&&#j£*u tfciii^ffift^nx^s. fly***, #pa¥4 - 1 5 5 7 7 6 

*&tf4WM- 2 3797 Hf&«fcfc, «ttft&£ft»ttJt&&ftrr«;L&£J:9. 
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[0 0 0 8] 

&t£ftitm®ntt®m¥<DmK.mmiimmifimm\zftWLi£tiz z tizzy* mmmm^m 
iz®LMtzQmmmisti%tctb£mx.z>nz>. 

[0 0 0 9] 

[ 1 ] M&4bftftrtKtt& 1 ~ 1 0 0 0 n m<D&kmmmz^fr. 2 5 %&,rx 

[2] JK»«|«ft«t, 2 0 0 0ra±T*ffla*nfc»»3R«*«»T»*ttEltefB«© 
[43 £fc^$yt#, 0. l~100000p pm#W-r5H$B^iSiiSi$i-e<& -Shu 

[53 mm*<D6imffim(D&&. 0. 0 5-2 onm%x&zmmi\zmm<oi§bmmnm. 

[6] Mil©^7X^f hjfc#, 5~5 0 0 0 0T&5ji3f2l JCfB^OiSS^M^ 

o 

[7] mm%0tmmm<Dxmj®$rituz&2> (0 0 2) ®©¥^®^Hicioo2^> 0.344 
[8] &kmmm&> ft&\z*&mm*&?z>mmi izmmommmmmo 
[103 nmmyi&tffcmmttmx&zmmi izmmvm&mmffio 

[113 &Mtm*m# S i MI3 1 0 fcfEi&CDi^gmiB. 

[1 23 ^m^^^^m^^^^^^-e^o. mmmmmwi. 5 g/cm 3 «j:T$s 
nag 1 0 izmffiom&&mm. 

(1) yu-jZ&^mmtfmmiz&^xmfeznzy-vsFi&mwo. 70-0.99. 

(2) 1^— f-miftmkz&zty-mi&^&ifii^s 0 ^m. 

[143 M«#ft«(5 omm%&>±<Dm®mttmz<£fr. nmmmmwi. 7 S / C m 3 

[153 &®%®®w*>ym*'£tswimi 4\zmm<Dm®mmm. ■' 

[163 iigiSciifigfUo^i^^^t, WTcD^fr^^S-rsnSiiiS^S 5 0 
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(1) 7p-&&j-mBtfmmiz&?Tmi&-ztiz$-mpii&mtfo. 70-0.99, 

(2) U— !f-@#Bsfc:<ka¥J§&^kaU ~5 0 tim. 

(1) X^!§IM«!l^-e© (0 0 2) ®©C 0 a*0. 6 9 0 0 nm, La ( a ^ft©^^ 
1MX) >1 0 0 nm, L c (c $&#|6]©^lli^1M X) >1 0 Onm, 

(2) BETftMi»#0. 2~5mVg, 

(3) KSg#2. 2 0 g/cm 3 &±, 

(4) !f-7T>Rfi! (U-lf-7-7>^^^ MW;:<J:3 1 5 8 0 cm-'«)lf-^ 
J*fc#T* 1 3 6 0 cm-^fcf-^&gifc) #0. 0 1~0. 9. 

[is] l i -&^tsswib i \z%&m<Dm®mmm. 

[19] ^©si^M^^u^^A^tj^t^^ta^i Jctaa©i«^s@@. 

[2 0] ^@S^M7&^^y<^mWl?S-&mHBl{CEm©lll^Sm^. 

[21] nmmmn&&mwi{k®&ttW'?&z>ii!imi\zmffi<Dm®mmm. 

[2 2] ^JS^b^^^^^^7.X^$J^6 0Mft%^±^*nSMIB2 lCSI 

[23] ^nM^^$*^*fc=iA*juh^m^^*t6 oii%a±^$n, m@s§s&&'# 

3.6 g/cm 3 k±T?*<5Hi(ie2 1 fcia*c©ii$g«a. 
[2 4] ^Mm-fb^^^^4 I ('T>^>^m^®*t6 OSlJSKi^Sn, 

3. o g/cm 3 ^±-e*^HaiB2 i tiam©«^^«@. . 

[25] &mmfc®mttw*\zurt)\'hmMik®£v>ti>%nit®v>m'£m*8 on 

[2 6] ^itftij^^^'t' i:^ y 6 omm%&,±^^n. nmm®m& 

3. 4 g/cm 3 &±T&5S3ie2 1 CfB^OK^am®. 

[27] &mmit®&tt®*\zrtj-i?'y&%kWL4k®&6 oss%ei±-&*n, 

#2.3 g/cm 3 ja±l?(&3Hu!3 2 1 fcfE$t©i§®gm©. 
[2 8] M^SJ5^S^kf)m^T*SilfBlfciBm©ig^m^. 

[2 9j mmft®&*m* , )\z>%4t&mx~&zmmi\zmm<DM®mmffi. . 
[3 0] h3bbi~2 9 <»\,*?nft\zmm<Dn®mmm*ffit8.mm£VT<$tsmm. 
[31] saiai~2 9©vi-rn*wc:iH®©iis^M@s:«ifiK^mt Lx^tj-^mm. 
[32] #*%mmm*m^* Mt&#-*%nmmizm^zn%ft*%®M\zx7u>t>- 

[3 3] i^»^@{*:mMM*^SbT^SStri2l~2 9 © (^"Tn^ fCiS®©i^M@. 

[34] iii^s^m^ew^MmttT-iiss; (i) &tf/sfctt-flS5$; (2) 
[<b 1 ] 

CH 2 =C(R 1 )CO— R 2 — 

II (1) 
O 



CH 2 s =C(R 3 )C[OR 4 ] x NHCO — R 5 — 

*s^t)L. R 4 itmm&i oeAT©2flfi©s=£^to'r. r 2 . R 4 &acR s «'s5 i pm^ 
xttoifeui-i o©iE&£7*-r. fii. m-ft? t Pizm§km<D±%&-&i& (i) 
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e> * 6 si «n a < <h t> i m&<£ £ n ■& mm 3 3 c is® o n 

t3 6] wiE3 3-3 5<D\,*?nfr\zfcffi,<Dm®mnm*ffij&mmtVT<s;tsnfo. 

[3 7] ^|B3 3~3 5©ViTn*^Cf3m©?g^S«@$«|fijcg^tbT^tJ=l^«?&. 
[0 0 10] 

[3 8] #n^m^^^sm@s^Mfrsiii^sm@7?*oT, mmm i - 1 o o o 

nmO^^SHiKISO. 0 5 ~ 2 0 MJSSBS** 1 . 5 g/c m 3 £*±T?&£ H 

[3 9] m**to&5 0M%&±tr&K*s*m£««sHfi«£r*A«AM7?& 

oT, iiSl^l 0 0 0 nm<D&kmmm& 0 . 0 5-2 Olim. 'Mttttfttfl. 

[4 0] L i'&£*M»»Rfc-r*ili«lSMT»oT, 1 - 1 0 0 0 nm©M 

§5i$$i8i£0. 0 5-2 0Ri%^*, MttMtfl. 0 g/cm'^feSCtSft 

[4 1] Sfl5U^>>A3R«»t«ffiS«lKfr*Si«M*T*oT. 0 0 

0nm(D^li$0. 0 5-2 0gi5«^ IfKMAil. 0 g/cm 3 £im§ 

[42] s i o I *o»fl:er-f***r»t«ttis«'«t'r4?a«Mff*c*oT, mm& 

1- 1 0 0 0 nm<D&mWim&0. 0 5 — 2 0KSSS^2k Mftffi&tf 1.0g/cm 3 

[4 3] SnO,«©Rft7X**H»S6 0 gS%^tr&JB®Mb^&#*4£m®?£«lfS£ 
t«*MtiT*9T,i«ftl~ 1 0 0 0 nm<D^iil®|iSi£0..,0 5-2 0RiX^* 

[4 4] hgiu ffA^on/u h^tttS 6 o jt£x$tr&mft;ft$*m& 
mmmyomt-rzMmmnm-v&^T.mmmi-i o.o o nmommmm^o. 05-2 

[4 5] •7>^>SU3 : 'JA§©7>j!f>«®$6 OftX^^MftftttX^i 

nmm®&£'tzm®mn®x&vx*mm&i~i 0 0 0 nm^^miiaso. 0 5-2 

01i%t*, MttMtfS. 0 g/c m 3 £*±T?&5£<fc£4#li<»:-r5i^gmiI. 
[4 6] 3/t*MUf9A*©3A* h*»fc*£v>#>ttU?'>.k«<0 , 7>:itf>3R 
AMIS* 8 0SS*&±£tf&S&{b«m*m£€«i«4&St£?-«>^?gM@ 
•C*^)T, gS81f&l~l 0 0 0 nm<&0tSi$j&£<£ 0. 0 5-2 0StS%^2>-. Mttffiftftt 
3.4 g/cm 3 ^±t?*§Ci:Siit^<i:-r§S^^mS. 

[47] s^irjuyf^Afozv^AMift** 6 o m %*tr**»fls***m* 
n®%;V!infr2>&®mm®-e&-DT.mm&i~i ooo nm<D&mmm*Q . 05-2 

iiffi©sit$iiiSiiT*o-c.iii 1 - 1 0 0 0 nmammmmzo. 05-2 

Iti&oT, &JH1S1-1 0 0 Onm^lIi^O. 0 5-2 011%^*, VSKffiX 

#2. o s/cm 3 JZK±-Q$>z>z.£znm£-?2>m®mn,®. 

[50] L i F e P0 4 Wt'J M >*fc£tt*««iSM£-r*MflMIffT*oT 
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. * ftjft&,i~ i-o o o nmvmmmm* o. 05-2 osi%^, ttg&^ga^. 5 g 
/ c m 3 § ji <b s#m t -r -5 

[0011] 

1. ^iii 

#sfci6, m^tiRi&^^^b, t»*r B icD(?gp^?&t^^<75:o, iiji)!CDsatt«t*« 
f»*MHicftin&£i*#t&i;. nmm&mmv*-?<t£& a £m*±vz>z\t\z&vn®% 

[0 0 12] 
(1-1) &*IRJft©ttlfe& 

^ttissiof »ii<r« tsiJitfFi tenia I, an znmpw&m&tii&Tfim tttz 
w<o&®m&miz&m?&z.£<D'v&2>mmffim<Dmmmzi~i 000 nmoiiiTs 

0, JfSKa5~5 0 0 nm, £Sfc:$F£L<fil 0-150 nm©iH"CS5. ¥^ 
ftM-?toX.& 5-5 0 0 nmfflllWSK, 1 0 - 2 0 0 nm©$5ffl# J: 00* 

[0 0 13] 

(1-2) &Stm£©&iifca 

\zn®mnm<D&m\zmLT\,*z> B mmMn^mmifr^\z\tmu^mm-rmt^o * 

Oi^OilSgtLTtt, ffiVi*|Sl*lM6K J; oT 2 0 0 0t»i:^l 
b<» 2 5 0 01C«±36t« Sfc. £©^§£> 

tVxm^tcibfif-^VKtSi^o iff *Ltoj8in*£LTtt, 1 0g§p pm*6 5 0 0 0 0 
[0 0 14] 

Ctl6*l*aHI©|Siifl5fttt«rK:|R3gan3a:Vi*t. #£L<ttX«||El#rfc&K:<fc-3 5 pi$i5 
HlffdooztfO. .3 4 4 nmKT, c? 5K^f KttO. 3 3 9 nrnftTTS-?!, iSSH© 
C$6;£fa<Z>JP£L c#4 0 nmKTCDfeCDfeS. 
[0 0 15] 

d-3) fcmmmnmm-m, rxurbtt 

-*>il#igf;:<J;oT i &gft5J&*, 0.5-10 0 umtfeD, 1-5 0 <tm0ti<!)#S5tff 

c©¥^n^^©jf?*u^iigii<fc^i^77.^^ hj± (attsfctt-r saint on 

TsKffc, 5- 5 0 0 0 0 ©3SBT&9, 1 0 - 1 5 0 0 0 <D^ffl**$ £> fd$f * 

o 

[0 0 1 6] 
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sag, mmm^mm^^zm'rfttbW^^^o gztmm&mu 

[0 0 17] 

(1-4) ft*it&®M££ 

mm\zm&i&&*foimmmz&te¥n'v& o , jRttiftifiai&s^fflo&attiwg < & 

[0 0 18] 

a ttntt^ri^icttii^Mb, mmifi&ft&tL&isx 

M&bfctt&i ©**©*>©, 800-1 sootm-ejBuaii/fc'b©, 20 

0 0~3 0 0 0r*IMTmS9MffiLfcfc©©^rnt>teffl^T<&9> iitsiis 
fcW»5£fcaUfc€©*HV**-j3t; JfcMS&lcttJlM&raOTLfcfc©©***. «*'©"» 

[0 0 19] 

ft*fc«*iHS©#*LV»#IB£LT, &tt#ittt«*&£. #!!£$#«-€•©$# 
[0 0 2 0] 

©*@i lt .&£t£&mmnttn£<D®m&ififa±-$-z>itibi&i&n&m 

[0 0 2 1 ] 

(1-5) tt*iRifc«>$ins 

^mSSmc^^Stt, XIMf>l<0. 0 5-2 0«g&©l&ffia*«fc<. Sf*KttO ; 
1-1 5 MX. «fc«P$?£U<« 0.5-1 0fI%T*5.^tI^2 0M*X£jgx.-5 
Jt5®MS+©Mi£<&StJt$*</hS<fcSfc©, «jRM*«/h3<fc*. ^fi^ 

0.0 5flix^MTaiittft«iic»t«<ffKSStt«)StJR«t|in^^.^irftt^<!) 

ttH «ftfc*^Trait*ttt*J:'3fc«lP"r*2:i:K:«fc0ff*5Jit*« 

[0 0 2 2] 
(1-6) jftftfllttoMftHI 

, 7iy-jmi(HJ3-f^ >w*;* 5*;i/ffl3i^t)^tf ens. iMitt 
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wtimmu. mxa, mmmm^'^-v. soot;, lmmmmMmm-tzcuz 

[0 0 2 3] 

[0 0 2 4] 
70~0.99T&5. 

8t*T£D, WfcRjesnfc -^iCtt#H^^^^*f^<D^^S« 1 . 9 g/c m 3 
W±T&0. ®@Si&ffigfetl. 5 g/cm 8 KltT5C!)^JLH. 
[0 0 2 5] 

l 1 4*>mm<Dfcm%m®ntt&\zm®mtt®&±mizj3ir)^$>% a uss^e^j? 
«ma«sAtt«t»aib. l i -r *>©jf Asanas o, *fe*£f[t>^^fc«>, m 
&<DfonmitLe>mikW'>te<, &tzmn$ift&'hmnz>t^o®WL&mvT^z>o cine. 

mmiz&nTmfeisnzy-amMm&o . 70-0.99, u-ir-m&mzzzvik®.? 
m®%tinit-c& sfc'tt^Attd^^c: t^ffSL < . XigiiuifTSiJfcToo 0 210c 

o^OJOOOnm (d 002 = 0 . 3 4 5 0 nm) £4TT*0. La ( a W^ft©^^ 
■♦MX) 100nmiD^f<, Lc ( c «#lRl©ttfi*D"f X) tiL.O OnmiDM 
ViC<h^SF* L^. U— tf— 5^>R€tt0. 0 1~0. 9 (R^i : l/-1f-77> 
A"** h;i/tcJ:S 1 5 8 0 cm-'Wtf-^Silt^tS 1 3 6 0 c m" 1 © fcT-* &£Jt 
) ^JU, «?ggg«2. 2 0 g/cm 3 ftiW$UJ. 
ll$&^7£^St*mte^©^.fl&a<fggLT^Sfc«K m^igJR^^SC L^-TVi. 

<t©i§n&a<isfl:u m@^sfiT^m^«itttiST©mHf3)a-5. ffsiuitiisi 

©®ffl«0. 2-5mVg (BETfelCcfcS) "CSS. 
[0 0 2 6] 
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lSip pm~ 1 0 0 0 0 OSIppm, H»C#3;Kttl Ollp pm^S 5 0 0 0 0 
[0 0 2 7] 

(2-2) l i£&%m®mnm 

L i ^tLTtt. L i A 1 L i Sn^> L i S i L i I 

, LiPbS^, LiMgH^, L i Agi^, RtJtcn&Ori^lOji^^ 

[0 0 2 8] 

( 2 - 3 ) g*tL i mmmmnm 

^iftf^OL ir^liTOitTL i 3 N, Li s N x Co y ^©gftL i 

[0 0 2 9] 

(2-4) Sftfe, liltM^il^gli 

[0 0 3 0] 

&3. 3 g/cm 3 *?iT&ffl$ftX^550*, £ ft £^mi$S$£ RIOT'S d <*: £ £ 0 , «S 
^&S3. 6 g/ cm 3 Xbmmfemm&<Q{&T£1toz.Z>Z\£&^MT:&Z>. 
^VJ*<DM®mU®4. 2g/cm 3 T*!3 > 31ft, mmm®& 2 . 9 g/cm 3 *$5T&ffl 
*ftxu**t, dttfc^iUftfcSsin-rscitfCcfcO, Utt&&3. 0 g/cm'ffei 

Mfo&&&<o&T*itoK%z.£WT%mx&%.-y*)vm*)^v konmmtm 5. 0 g/ 

cm 3 n0, iMSS3. 2 g/ c m 3 &TT&ffl£ftX^Sat» dtltCl^m^ 

mzmtm-tz z\£\z£o, nmm®m3. 5 g/cm 3 xfcmfi?i£gs§«fe©{£T£jflix.-5c: 

£#*JilX&5. 5iWv')A©»ggttU2.9g/cm 3 T?SI3. Sift, m^it® 

g2.og/cm 3 KT.t«fflsnt^5^ c nizfemmmzmtQirz z t jc«k 0 , mm 

m®$L2. 3 g/cm 3 Tfcm^&^^©<&T£»*5££a<pJfgX£>-5. 
[0 0 3 1] 

g-fc. 3 7X;H»«U?tf A«©3/Xj|, h&gHfc4&<h. T>#>*U^*A*©"7>;tf> 
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[0 0 3 2] 

, Ti, V, Cr. Mn, Fe, Co, Ni, M o&tfWfr £> jS«tt£>^&< £ h 1 ffi© 
;!/tfc*?0. 3 71^2. 2<Dfc&V!l-V&%o «fcD#£L<«, V, Cr, Mn, Fe, Co& 

bT#ffi-r-SM^^IIfC^b 3 O^JU/t— fe> h*^S©ISHT?A I , Ga, In, Ge, 
Sn, Pb, Sb, Bi, Si, P, Bfct'fc^W br^Tfe^. ±IB©iE@i£$J«© 
-fiSSlL i X M0 2 (M«C o, N i , F e . MnC>a<tt)li, x = 0~1 . 
2. ) , £&«L i y N 2 0 4 (N«4>&< £fcMn£<£&. y = 0~2. ) T^nSX 

£*;M8i££*r-r£*m<z>4>fc < £ *> 1 m*m v\s c b v>. 

[0 0 3 3] 

IElffitlIttLi > NI a D 1 . a 0 2 (MttCo, Ni, Fe, Mn<D'Pte< £h 
1SL DliCo, Ni, Fe, Mn, Al, Zn, Cu, Mo, Ag, W, Ga, In, 
Sn, Pb.Sb, Sr, B, P <D*<DM\tkW(D'>i5. < £ t> 1 @, y = 0~1.2, a = 0 
.5~1. ) Z^tStim. *fc«Li s (NbE^b) 2 0 4 (NttMn, EttCo, Ni, 
Fe, Mn, Al, Zn, Cu, Mo, Ag, W, Ga, In, Sn, Pb, Sb, Sr 

, b, p©'>&<tt>ii, b=i~o.2z = o~2. ) x&-£tizxiZ*)iM&z&? 

[0 0 3 4] 

Li x Co0 2 , Li x Ni0 2 , Li x Mn0 2 , L i x C o a N i x _ a O 2 
. L i,Co b V ,. b O,, Li x Co b Fe 1 _ b 0 2 . Li x Mn 2 0 4 , Li x Mn c Co 2 _ 
c 0 4 , L i x Mn c N i 2 _ c 0 4 , L i x Mn c V 2 _ c 0 4 , Li x Mn c Fe 2 _ c 0 4 (£d 
T?x=0. 02~1.2, a=0.1~0.9, b = 0.8~0.98, c = 1 . 6 ~ 1 . 9 6 , 

z = 2.oi-2.3o ) *w\ifznzo.mb&&L\,>v?v&<&mm®&mm{k®£i>x 

tt, Li x Co0 2 , Li x Ni0 2 , Li x Mn0 2 , Li x Co a Ni 1 _ a 0 2 , Li x Mn 
2 0 4 , L i,Co b V ^jO, (x = 0 . 0 2 -~ 1 . 2 , a = 0.1~0.9, b - 0 . 9 — 0 . 

98, 2 = 2.01-2.3. ) wmrtztiz. ft*3, x<Dm\*3t.tknwi!ihM<Dm-e&K)> 

[0 0 3 5] 

mh&/u\z®m-2nm®mmmfcififTtonT»z>o *mwxa. mmmm^ua'r^z\£ 
Kj: o, nmn®&2. o g/ cm 3 x%mmmmm&<»i&T&itoz%z£tfTiim-e&2>o 
l i f e po 4 ^o^u \±>m{k&mzmm®m#m<* &£jbv>t330, m$M4, 
mm&±&. mm&m\z?<nx&o. #t&ttL i -<*>iEmttH£isxmt>$)iz&iMi< 

ftT^S. LiFePO 4 0XM3.6g/cm 3 ^O, U 3^ A-f >mf&\Z 

m 3 x%nmmmm&<D&T&i®zzz\£tfiQMx&%o itftfeis<, Kiii 

[0 0 3 6] 

0. 5~3 0 nm<D%LT<D&mtf9 5 %&>±X&% Z. b ^.ti 3 jim^T®^ 

l¥©£ii>5*Mga<£#©0> 1 8%etT-C*D, fr-D 1 5 /tmH12 5 ftmUT <D%L?M<D 

fclr>#, B E TffiT 0.0 1 ~ 5 OmVg^SK. &K0. 2m 2 /g~10m 2 /g 
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[0 0 3 7] 

, t i OzUEomtrfymttn. &&s i o 2 tLaom4kn i^^wstixn 

#M£«sft©&##&g-e<&5. m<fb7.xi&*m©i§-&, m%<Dmm<Dm®mz i.o g / 
^tfeinfciijsossttsgf, m-fb^-f fftm*m©4§£, iia©«@©i^s«o. 

[0 0 3 8] 

3. mmttm 

2) tts&Hbfttm&ft»itj&**s&ft. /t'f>^-w*i^t«m (3> 

[0 0 3 9] 
[0 0 4 0] 

t*nftw#, esSTMt*, *«t?««d /w >^-*m*»«rr?#*iu 

ttSPISO^fC, S61CCMC (sodium carboxymethyl cellulose) ^'JxfU>^'J 
n - © # u v - © <fc o fc m * 8s Jn b r *> «fc v> . 

7y**#U^— SBR U?l/>^i?I>7/H ^©=f /*#«£&!© *>©#« 
«T*'«. >^-l:IUfc^fliot,o, MX.tf7y***U 

[0 0 4 1] 

;w>^-©«»*«t. ft&*m*i o omm^t^rcm^. 0.5-2 ommmamm 
-y— «&ft©ttB«tffiffi-?#«. 

[0 0 4 2] 

«±©»«0 Lfcffl^«€*«#fca*t"«i:tlcJ;0*5B«ra©KM*«->-hft^ 
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> h £ a <Dtt®tfti>m t # 3 . 

[0 0 4 3] 

5-2 0 0 0 urn, »*L<«5~ 1 0 0 0 tfmfcfifcMSftS. 
[0 0 4 4] 

4. m^s? 

^1 iz <fc D 13 ii-r S £ <fc # 5 . 
[0 0 4 5] 

£&®&x.zf2iit\z&m& (-sow) ^it^iifTSisii, &m&e>^m 

^<0V^-rnd^ft< th— 36l±SaAl, l^Mtt$aAtfcI^tfi$5l:i 

$i?2>ffi\zmi&m*&Ai,m%k&ftf&isT*>&K. f&-*sm&®m\zuimM*Wi 
int^ss-e-fcm, ^mm*£&&rz\*-m*t&mt£a\z£r)m£zi*xh&\,*v. m<n 

[0 0 4 6] 

J^S<i:ft-5©T> a^tt3 0~9 0%TfflVien> j?SKtt50~80%TS5. £fc 
StiSOiM@tfi:50T. Ittt5~100/im, L < & 5 ~ 5 0 fitnXm 

[0 0 4 7] 

[0 0 4 8] 

jux-x;u. x^u>^u n-ju^e/ ^^^x-xju, >>x^u>y u ^-ji^/j*^ 

x-r-^, 5>x5 i u>^U n-Jl/^&y x^x-xJU, i?x5 1 i/>^ , 'J 

x-t-;K yifl/>^J 3-JU~>**?;i/X-x;K x? i^>^U 3-^7izjH-r 
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;i/^(Dx r x;i^; *Jl/A7a F, N-^fMM7 5K, N, N-^^^I/^A7S 
H, N-lW;kA7$H, N, N L i?IfMM75H. N-^?^7th75H 
, N, N-S^^JUT-fe h75 N-I^7th75 h\ N, N - v^X^Jl^-fe h 7 
5 K» N, N-5>*^:/nl£:i->75 K> ^\^-tJ-^^-;l/7jN^sJ\ ij ;U7 S H^©75 K ; 

2-^h^->fh7tHn77>, 1, 2-^^h*i/X^>, 1, 3-v> 

7>^(d^kx-x;p ; x?i/>*-#*- K x^u>*-*^- K :/^u> 

K K fcfxu>#-#*- bm<Dti-#*-b : r-^fD^ 

h> ; N-*^JUt?o'J K> ; 7-febx MJ;K -hn^?>^0lrii!|©WjfS 
LH. $?£L< fcx^-U- K U K ^X^;l/7J- 

» tfx K r-^P^i'h^oiXfm 5>x*7W 

[0 0 4 9] 

U^A&fcttL i C 1 0 4 , L i B F 4 , LiPF 6 , LiAlCl 4 . L i SbF 6 , L 
iSCN, LiCl, LiCFjSO,, LiCF 3 C0 2 , LiN (CF 3 S0 2 ) 2 ^tf& 
5. 

[0 0 5 01 

'j£i^>, #>j7SH, lui^fjK tfvzsu*\y->ts.z<Dmm#jBt.zfummft*'£ 

[0 0 5 1] 

# U 7 y <t f X «J x > ^ 7 )V* u p tr u >^ 0 7 )V * a * - # >s £ c w 

5H>i«^-s» : F4'}:#*nT^T%a^. c:ne»©so^oiguic«#^ i~i o o 

0©$&fflT?&ntf<fc<, 5~ 1 0 0<Z>$SHjWfF£bV> o 
[0 0 5 2] 

[0 0 5 3] 

^^^®^m^M©-0iJtLTtt, fWiMitlT-SSS (1) 
5£ (2) 
Hb2] 
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CH 2 =C(R 1 )CO-R 2 — 
0 



CH 2 =C(R 3 )C[OR 4 ] x NHCO — R 5 — 

I H (2) 

g££fc>U R 4 «^^icl 0«T©2«5©S^^t>-r o R 2 » R 4 &# R 6 «'\:^□lj§^^ ! • 
£^^^?^>T i b<fc< , «-K^*fc«^©vi-rn©^jg^'r5 i b©'et>«ku„ 

x»O*fdil-10©iSSit. fit, |^-^^*fc^ic<i©±i2-m« (1) £fc 

« (2) Tisnsi^tfiiA^sns^, ^n^nws^^wtgs^oR 1 , r 2 

11-14982 1 - 1 4 7 9 8 9 4tfttt«K:fBlE3 tiX V>§ 



[0 0 5 4] 
[0 0 5 5] 

±m^n(Dmmm^±^u^u<ommz^^x\t^/u^mm^^n^ho^\t^ a 
[fgw©^m] 

[0 0 5 6] 

> m.mmmm$&&<tzzz.£iz£z>mm3 7> h7y^i:^W5*i, 

[HJfi0!|] 
[0 0 5 7] 

W<Dt£*b<Dmt3.ZMiRX'&-oT. #f|Bjmc:nS KMt?ftJ|g£n& fcaTfifc^. 
[0 0 5 8] 

[1] y-xmmm : 

W0.1g«20ml CSsinL, m • 2M*>#i5?§&iaiO. 1-0. 
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^fcifc#8IUT- 1 0 5 S (yt-^7?^t »J >^>XxA#8J) SA- 
FEST 5 £ tic.!; 9 fro fc. 

[0 0 5 9] 

«I^JSa^©«BStt. Wilij . VOL.3 2, No. 2, 2 0 0 0, #H¥8- 
1 3 6 4 3 9^&fgfc£fC|EmsnTV>5#. ^^W^tt^TOiiDT*^. 

fflfe&®<Dft&Lmtf7 5 y bXmmUyn— fe;|, UP*$J2 0 0 «m) ©8Sil^$®iaU 
fc£€K:Xho#ftatl/3 0#P*S!l?n?Ji&£ft, CCD#*7T$&$*1£. ^©Sfrit 

[ft-1] 
[0 0 6 0] 

n t§ a « t a & re & $ n & it^ © iq a & $ t m c & ® m $ »^ * n © » s -c « o 
, c©n«aa*s*»fcn©«fiiift**Riicit«'4nfcit^©flH«Ti>itjfciiT»* 

^ ffl* KP9»«©¥*l*Ta*. 
[0 0 6 1] 
C 2 ] ¥«tt?S : 

[0 0 6 2] 

[3] tttli: 

JtMSffi!l5£ggNOVA- 1 2 0 0 (a7^7-ft-^7 ($0 IS) fcffl^T, — IS 

[0 0 6 3] 

[4] «mfF0^fe : 

(1) mmmmrx-x b 

nmmmntm. mmtmum m) mr-t^uy???? (ablest. ) . Rnm- 
mmmz. m^<Dm.^it-vn^,-vmm^^M^hm^^— ( i k^+i--) t?iooo 

0 r pmT3 0#x 2mMGV. m«i#*I£$}£fiai}L-fco £ Mzmmit&&K F # 'J T 
-LI 3 2 0 (lUk , njf>7^t7'f h* (PVDF) ^1 2fi%tf l/^N-^f 
;Ueo'JK> (NMP) £Mg) ^fg^I^^P VDF©»fiJttf9 6 : 4£fc3J:5 
CJnA, ?7 **U-S TilM 9 L, ^^JEMO^-X h tlfc. 
[0 0 6 4] 

(2) flf^l 

(«) nmmmm (iP^iswm) , lES/atLTnajfomi ($o mjemai^ op#2 
5/tm) tc, ^-n^nh*^^-^u- F*m^Tm%.omwz&ifivt£. itisnot 

yUXffii^^fcfcf 1X10 2 ~ 3X1 0 2 N/mm 2 (1X1 0 3 ~- 3 

xi0 3 kg/cm 2 ) £teZ>£?iZ~7\/XV t JP$$$J 1 0 0/traT, ffiW.<DMH&8if%.£ L 
fc. *•©&, X^IS^HTl 2 013, 1 2P#r3&&U Mfflm^tbfco 
[0 0 6 5] 

(3) mmfc&<i:zsmft?mftnmnmmf&®<ommmm&ffi 

2 5*C©*^*-??, ±|B (2) TftsglL-fcm® (1 8mm$) ±£2 5t©7C^fT, . 

#sm«??stf5Si^^©«i^«:w-r-&^fH4©<£nyDeu>*-^^- h (po 
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[0 0 6 6] 

»#^HM*fcffla«fc©«M*©»«tt* ±|2PC£PC£^trii^^lS 

m#?mftmmmm&f&%i\zm^%m'&&tt.&mz> 11-149824 

ffc^a: TO^ftllOO 

H V 
CH 2 =C(CH3)CO(CH 2 )2N(COCH2CH20) x+ 2CN(CH 2 ) 2 OCC(CH3)=CH 2 



Mb 4] 

<fk£^b: ^^41500 

H II 
CH2=C{CH3)CO(CH2)2N(CO(CH2CH20)2)y + 2CN(CH2)20CC(CH3)=CH 2 

0 0 0 0 

^■&^a (is»^) &#pc (i2«»ao os«$atta-ittt#fe, 

H*fc» ft£$>b (l«gg&) RtfPC (12St*gB) ®^«*a^b-ltUT 
[0 0 6 7] 

(4) L i 1* L i**>#U^-*»ttiHi;Mt s a 

tf*)'?n\Z]/>M<DteV&& : &7?tt%V>*.)l' (l*3&$J 1 8mm) l^l:*^T, ±12 ( 
2) Tf£8SLfc$P3®tt#IHI> A 1 fg#^IE@*-fe/1^-^- (iH'J^Otri^>iiV-i*^ 
07j?-^X7^;PA (-feJl/#- K 2 4 0 0) » 2 5 Mm) T?&*3&AyT*iJf bfc. $ <£> 

u 77 u^fflo&nu? (so wm) zmmzmrnvtc* zn\zmmwi*ix\x.T 
2) Tf^mufc^f@##ft@. a i mtt%mm&±Ki'-?- (7t?»j7*oeu>aa-?-r * 

PJl?-7^7WJUA (■feJl'tf — K 2 4 0 0 ) » 2 5 Mm) t^ji^ilbfc. SSK 
U 77 \s>*m<D&W) : 3'Vkm (5 0 wm) $ft&lcBJIlsfc. ^nfcg^^HM^? 

[0 0 6 8] 

(5) m^*<k^»^@^m^Kffla^ 

EC (X^U>;&-#*- h) 8ftggflRtfDEC <S?X?iH&-#*- h 
) 1 2MSS&©2g^iST, tilil/TL i PF 6 S1 WJ y h^iil/T^fc. 
i^# J ?@#m8?Bfflm£&aj£$?«, ±12 (3) K:7SLfc{b#^a£ lSSSB&tf EC 
- (x^ U M 4ftmSB&tfDEC (^X^JU*-*^- h) 6SagP©ig-& 

*ic#u f^atitL i p f 6 & i MWMjufca, m&mt&MiiisXVz 

(4- t -zrz-frl/i? u^^)V) rt— Or* ~s Vii-iS*- HO.O 1 gmgB£SsJnU a 
j£§&a- 2£#fc« 
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. -2£#£. ■ 
[0 0 6 9] 
(6) Sfe&SU-f 

two.6mA/cm 2 (o.3c«i) ^nm^mB^wc^^^n^ fc. 

h^7->zy^)^?>4. 2 V£T?0. 6mA/cm 2 TCC >h# 
U> b : JfcmSit) ftmSfrofc. &£4. 2VTCV <□ b b : 

ifc««0. 6mA/cm 2 (0.'3Cfi§) T?C C&mfcfr^ mjE 2 . 7 Vt* y h ^7 

[0 0 7 0] 

[5] m^©^Bi^ : 

[&2] 

gat* (%) = 1 1 - (mMM®m+nmm®m) i xioo 

mm> mnmn (ab> , m >y-zn*n<DttwvnwmzikMsfzMmis* m^tt 
*Tjt«»jrr s c t & «fc o u fc. 

[0 0 7 1] 
[0 0 7 2] 

MCMB : ±fofl*fS.*)m*V 7i-X«lffitf, 
^i^i&S : 16.6/tm, 
: 0. 9 4, 

XiiC 0 : 0.6 7 2 9 nm, Lc : 84.4nm, 
y-?>RB. : 0.12, 
itm^m : 2mVg, 

: 2 . 1 9 g/cm', 
S CMG : BBfnmiS^ttSBm^ 
sp^&S : 2 4. 5 Mm, 
¥i9P3®f£ : 0. 9 3 4, 

X$£C 0 : 0.67 1 6nm, Lc : 459. On m, 
7T>RI : 0 . 0 5 , 
itmmm : 1. lmVg, 
: 2 . 1 7 g/ c m 3 . 

[0 0 7 3] 

<IEgiS%S$m> 

L i C o O 2 : B#{b^§S. : 2 8. 9 nm. ¥-1%FiMg. : 0.9 6. 

L i 2 Mn 2 0 4 : = #&JH§!K : 1 7. 4 (im, : 0.9 4. 

[0 0 7 4] 

VGCF : mffifiJcSH^SS^. 

¥^11^ (SEMii^ctD)' : 1 5 0 nm, 
¥i%SSSIfi (SEMB&8?flr«l:0) :8jtm, 
¥i$7*^* hit : 6 0, 
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: 0 . 1 l//im, 

XiC 0 : 0 . 6 7 6 7 nm, Lc : 48.0nm. 
VGCF-A : %,#J$.&BimmM (VGCF*«, 1 2 0 0tM) , 

(SEMlifgU$?#r<fc9) :150nrru 
¥®mm& (SEMlHSljSMffcfcO) :8Mm, 
¥$77.^ hJt : 7 0. 

: 0. lm/fim. 
XIC 0 : 0 . 6 9 9 2 nm> L c : 3 . 0 nm„ 

v g c f - b : §5.mm-g>m®mm (vGCF$kmtm*vmi%miM) , 

¥$8KH:g (S EMPH£8?#r,£D) : 8wim 
¥^77"** hit : 5 5, 
#mm : 0. llS/zim. 

XiC 0 : 0. 6 7 5 7 nm, Lc : 7 2.0nm. 
VGCF-H : $iteJ8.&mmmm (VGCFi?iyhSm) > 
Wmm& (SEMm&mVr£Q) : 150nm, 

(S EMItiSf £0) : 5«m, 
¥^7X^^ hJt : 3 7, 
: 0. lm/lim, 
XiC 0 : 0.6 7 6 9 nm, Lc : 47.0nm. 
VGNF : ft8/&ft£ttttfl|, 

¥^$111^ (SEMMfi¥l>r<fc9) :80nm, 
¥i§®SiHlg (SEMli&fllflrJ;*)) : 6/tm, 
¥^7X^i7 hJt : 7 3, 
: 0. Hi/ jam, 
X^C 0 : 0 . 6 8 0 1 niru Lc:35.0nm. 

vgnt : %ttf&&mmmm* 

¥i%mmm (SEMIMWJ:^ :20nm, 

(SEMIt^iO) : 6nm, 
¥i§7X^ hit : 9 0, 
: 0. li/fim, 
XiC 0 : 0.6 8 9 8 nm, Lc : 30.0nm o 
[0 0 7 5] 
[^1] 



17 



2004-131813 





mm®. 




Kia'fyjFi./ ty^Tfz 

SSIS/AB) 


(g/cm 3 ) 


(%) 


ceo 
















MCMBre — 1 


MCMB 




95/0/5 




22. 7 


150 


MCVC1 — 1 


VGCF 


95/2/3 


1. 6 


23. 4 


100 


MCVC2— 1 


VGCF 


95/5/0 


24. 2 


80 


MCVCA— 1 


VGCF— A 


95/2/3 


23. 4 


80 


MCVCB— 1 


VGCF— B 


95/2/3 


23. 4 


100 


MCVCH— 1 


VGCF— H 


95/2/3 


23. 4 


110 ! 


MCVN— 1 


VGNF 


95/2/3 


23. 4 


80 


MCVNT— 1 


VGNT 


95/2/3 


23, 4 


120 


MCMBre— 2 




95/0/5 


1. 8 


13. 0 | 


1050 


| MCVC1-2 


VGCF 


95/2/3 


13. 9 


380 


MCVC2-2 


VGCF 


95/5/0 


14. 7 


210 


MCVCA— 2 


VGCF -A 


95/2/3 


13. 9 


250 


MCVCB- 2 


VGCF-B 


95/2/3 


13. 9 


400 


MCVCH -2 


VGCF-H 


95/2/3 


13. 9 


410 


MCVN— 2 


VGNF 


95/2/3 


13. 9 


330 


MCVCT-2 


VGNT 


95/2/3 


13. 9 


510 


SCMG^<§3% 














SCMGre— 1 






95/0/5 


1. 6 


13. 0 


180 i 


SCMG1 — 1 


VGCF 


95/2/3 


13. 9 


120 


SCVC2— 1 


SCMG 


VGCF 


95/5/0 


14. 7 


80 


SCMGre— 2 






95/0/5 


1. 8 


13. 0 


720 


SCVC1-2 




VGCF 


95/2/3 


13. 9 


320 


SCVC2— 2 


VGCF 


95/5/0 


14. 7 


250 | 


LiCoOoIE^^ 


• 












Co0 2 re— 1 






95/0/5 




27. 9 


200 


CoVC-1 




VGCF 


95/2/3 


3. 3 


28. 1 


150 


j Go0 2 re— 2 


LiCo0 2 




95/0/5 




19. 2 


1250 


CoVC-2 




VGCF 


95/2/3 


3. 7 


19. 4 


450 


LiMn 2 0 4 iE^^ 














MnO z re— 1 




ftt 


| 95/0/5 




21. 1 


200 


MnVC-1 




VGCF 


95/2/3 


2. 9 


21. 7 


150 


MnO z re— 2 


LiMn 2 0 4 




95/0/5 


3. 3 


13. 2 


1150 | 


MnVC-2 




VGCF 


95/2/3 




13. 8 


420 



[0 0 7 6] 

^i sic, mmmm&mM-tzztiz&o, &m$kmtt. jEmtivnm 

gl . 6 s/ cm 3 ^itmmmmifi5 3-8 0 % L^m^tnx^U^ifi. ^Hl.8g/ 
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[0 0 7 7] 

[0 0 7 8] 
[212] 





V* 1 1 w-* 


mmmm 


(«<&«/£* 

m^l/AB) 


(g/cm 3 ) 


(%) 


m 




A* 














MCMBre— 2 




95/0/5 


1. 8 


13. 0 


1250 




MCVC2-2 


VGCF 


95/5/0 


i: 8 


14.7 


400 




MCMBre -2 




95/0/5 


1. 8 


13. 0 


1420 




MCVC2-2 


VGCF 


95/5/0 


1. 8 


14. 7 


440 




MCMBre— 2 




95/0/5 


1. 8 


13. 0 


1050 




MCVC2-2 


VGCF 


95/5/0 


1. 8 


14. 7 


210 


















Co0 2 re — 2 




95/0/5 


3. 7 


19. 2 


1900 




CoVC-2 


VGCF 


95/2/3 


3. 7 


19. 4 


650 




CoO z re^-2 




95/0/5 


3. 7 


19. 2 


2200 




. CoVC-2 


VGCF 


95/2/3 


3. 7 


19. 4 


780 




CoO a re — 2 




95/0/5 


3. 7 


19. 2 


1250 




CoVC-2 


VGCF 


95/2/3 


3. 7 


19. 4 


450 



[0 0 7 9] 

So 

[0 0 8 0] 

mmmi £mm\zmmisrzmm&zf&m&&3iz™-?®.&'e:t>-£-?mmv. ±^©m?& 

-»M ?;M#&<z>f¥tiff£frftofco g^SI 3 fcSf-ex^-To 

[0 0 8 1] 
[^3] 
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(&g:g/cm 3 ) 


(&g:g/cm 3 ) 




(A-h/I^MO 




CoOare— 1(3. 3) 


MCMBre-l(l. 6) 




220. 0 


110 


Co0 2 re— 2(3. 7) 


MCMBre-2(l. 8) 




243. 3 


85 


CoVC-l(3. 3) 1 


MCVCl-Kl. 6) 


VGCF(2%, 2%) 


231. 8 


180 


CoVC-2(3. 7) ! 


MCVC1-2(1. 8) 


VGCF(2%, 2%) 


260. 5 


170 


CoVC-l(3. 3) 


MCVC2— 1(1. 6) 


VGCF2% 5% 


236. 8 


240 


CoVC-2(3. 7) 


MCVC2-2U. 8) 


VGCF2%, 5% 


266. 2 


225 


Co0 2 re-1(3. 3) 


SCMGre— 1(1. 6) 




223: 0 


105 


Co.0 2 re— 2(3, 8) 


SCMQre-2(l. 8) 


ftL. 


241. 0 


. 80 


CoVC-l(3. 4) 


SCVCl-Kl. 6) 


VGCF(2%, 2%) 


233. 0 


205 


CoVC-2(3. 8) 


MCVC1-2(1. 8) 
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